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(57) ABSTRACT 
Asystem (10) is provided for performing ?rst-order authen 
tication of articles marked With indicia (30) discernible in 
visible, ultraviolet, or infrared light or tagged With UV- or 
IR-sensitive chemicals. The ?rst-order authentication sys 
tem provides reliable visual authentication by providing for 
juxtaposition of the article-under-test (20) With a knoWn 
reference-standard sample-specimen (90, 100, or 300), 
While the article-under-test (20) is illuminated by a suitable 
source (65 or 250) of radiation in the visible, ultraviolet, or 
infrared portions of the electromagnetic spectrum. Thus, the 
system (10) facilitates comparison to differentiate a genuine 
article from a counterfeit article With ?rst-order accuracy but 
at a substantially loWer cost than that of automated authen 
tication systems. Additionally, the system can be used in 
both portable and desk top embodiments. The system pref 
erably has optional interchangeable holders (140 or 400) for 
various articles-under-test as Well as an optional inter 
changeable, holder (115) for various reference-standard 
sample-specimens. Some embodiments utilize structures 
incorporating split-image optics (200), superposed-image 
optics, and/or a blink-comparator. 
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FIRST-ORDER AUTHENTICATION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is related to Provisional patent 
application Ser. No. 60/102147 ?led in the United States 
Patent and Trademark Of?ce on Sep. 29, 1998. 

DESCRIPTION 

[0002] 1. Technical Field 

[0003] This invention relates to a system that facilitates 
authentication of genuine articles and discrimination of 
genuine articles from counterfeit articles. This invention 
relates more particularly to ?rst order authentication, detec 
tion, discrimination, and recognition of indicia or taggants 
that become visible When they are excited by sources of 
invisible radiation, such as ultraviolet (UV) or infrared (IR) 
light sources. Speci?cally, the authentication is accom 
plished by human judgment through visual means by com 
paring an article With an applicable reference-standard 
sample-specimen provided With the apparatus and disposed 
to facilitate comparison. 

[0004] 2. Background Art 

[0005] The counterfeiting of articles of many kinds has 
become a serious problem WorldWide causing great loss of 
revenues to legitimate business, individuals, and govern 
ments. One of the methods to protect the articles from 
counterfeiting is incorporation of special markings that are 
dif?cult to reproduce but that enable easy detection. 
Examples are articles that are tagged or marked With iden 
ti?cation marks that are printed using normally invisible 
chemicals, such as UV- or IR-sensitive chemicals. 
(Throughout this description, the term “taggants” refers to 
materials or visible or invisible indicia included in or on an 
article to mark it for authentication. In order to avoid 
confusion With “pure” ultraviolet light sources that emit only 
ultraviolet light, those commonly available light sources that 
emit ultraviolet light and also emit some visible light Will be 
referred to as “black light” sources.) 

[0006] Counterfeiting, moreover, has produced articles 
With similar hidden identi?cation marks that are so sophis 
ticated that only high performance scanners and laboratory 
equipment can distinguish the counterfeit article from the 
genuine article. At the same time, counterfeiters using 
primitive methods, apparatus, and processes have produced 
some less valuable articles, such as food stamps, coupons, 
toys, etc. that Will require ?rst order authentication in the 
?eld. Since the articles in question do not command high 
value, it is often not practical to employ sophisticated 
apparatus in the ?rst order authentication process. Instead, 
loW-cost and reasonably reliable apparatus is preferred. 

[0007] Many devices have been developed Which can 
automatically determine authenticity of articles by detecting 
markings made With substances that are not normally visible 
in ordinary light, but become detectable by the devices When 
illuminated With non-visible radiation. US. Pat. No. 3,573, 
472 to Madalo discloses a label veri?cation system in Which 
each label to be veri?ed is imaged onto a matrix of photo 
cells, and an authentic label is imaged onto another matrix 
of photocells. Symbols on the labels preferably contain 
photoluminescent substances, and the matrix of photocells is 
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provided With suitable ?lters, so that When the labels are 
illuminated With ultraviolet light, photocell responses are at 
a much higher degree of contrast. US. Pat. No. 4,146,792 to 
StenZel et al. discloses paper secured against forgery and a 
device for checking the authenticity of such papers. The 
paper carries materials that ?uoresce in the visible, ultra 
violet, or infrared spectral range in characteristic emission 
spectra. The device includes a light source for exciting 
?uorescent substances, a condenser lens concentrating the 
light emitted by the paper, a narroW band interference ?lter, 
a focusing lens, and a series of photocells arranged in the 
focal plane of the focusing lens. The outputs of the photo 
cells are fed to a preampli?er and then to a comparator, and 
outputs of photocells are compared to establish the authen 
ticity of the paper. US. Pat. No. 4,277,774 to Fujii et al. 
discloses a currency discriminating apparatus that utiliZes 
the presence of a light-emitting substance in a printed Zone 
of the currency When irradiated With ultraviolet rays. The 
apparatus comprises an ultraviolet ray-emitting member, a 
photoelectric converter element, and a discriminating circuit 
for checking pattern signals. US. Pat. No. 4,558,224 to 
Gober discloses a counterfeit paper currency bill Warning 
device that utiliZes the characteristic ?uorescence of genuine 
paper currency. In Gober’s device, an ultraviolet lamp 
illuminates the paper currency of unknoWn origin, and a 
sensor circuit responds to ?uorescent radiation from the 
currency to give a signal to an indicator Which displays an 
indication of the ?uorescence of the unknoWn paper cur 
rency relative to the ?uorescence of genuine paper currency. 
The sensor is a photoresistor and the indicator is a variable 
intensity light or a digital display. 

[0008] US. Pat. Nos. 4,451,521 and 4,598,205 to Kaule et 
al. disclose security paper With authenticity features in the 
form of substances luminescing only in the invisible region 
of the optical spectrum. A corresponding test apparatus 
makes it possible to check the authenticity of the security 
paper in the presence of customers but unnoticed by them. 
The invisibility of the test signal and the authenticity signal 
are taken advantage of, and the test device is hidden behind 
a plate non-transmissive for visible light, Which hoWever is 
transmissive for the test signal and for the authenticity 
signal. US. Pat. No. 4,833,311 to Jalon discloses a security 
marking procedure, an apparatus to sense a security mark 
ing, and ?duciary documents provided With security mark 
ings utiliZing rare-earth chelates consisting of at least tWo 
rare earths. The ?uorescent Wavelengths of the rare-earth 
chelates vary as functions of temperature. 

[0009] US. Pat. No. 4,889,367 to Miller discloses a multi 
readable information system Which includes information in 
a machine-readable bar code and a different type of infor 
mation that occupies the same ?eld area of the substrate 
material, such as information in human-readable symbology 
that is printed in at least a portion of the area occupied by the 
bar code. The bar code is printed in a ?rst ink that can be 
read utiliZing energy of a ?rst Wavelength and the human 
readable symbols are printed in a second ink that can be read 
under illumination by a humanly visible Wavelength. US. 
Pat. No. 5,414,258 to Liang discloses apparatus and methods 
for calibration of ?uorescence detectors; the apparatus incor 
porates standard target elements comprising predetermined 
?uorescent substances With knoWn emission spectra and 
either non-?uorescent substances or ?uorescent substances 
With other knoWn emission spectra. 
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[0010] Automated authentication systems for articles 
tagged With UV sensitive chemicals are Well established, for 
example, the Angstrom Technologies Omni series UV scan 
ners and systems. Similar systems are described in US. Pat. 
No. 4,642,526 to Hopkins, in US. Pat. Nos. 5,418,855, 
5,548,106, 5,574,790 and 5,666,417 to Liang et al., and in 
US. Pat. No. 5,719,948 to Liang. These authentication 
systems prove to be accurate and fast in authentication 
Without needing any human subjective judgment. They are 
commonly employed to differentiate valuable genuine 
articles from the counterfeit articles. HoWever, they are also 
relatively expensive and sometimes cannot be justi?ed for 
applications Where the value of the articles in question is 
very loW. Furthermore, in situations Where not all articles 
have been tagged With the specialty chemicals, such as older 
passports, bank notes, and some credit cards, a fully auto 
mated system could give false readings if the articles are 
scanned automatically Without human intervention. Simi 
larly, a universal automated scanner for all credit cards or 
bank notes Will be a challenging task because various credit 
cards and bank notes have different markings, With different 
taggants, and at different locations on the cards or notes. 

[0011] PCT International Publication WO 97/06502 
“Optical Image Authenticator” by Atherton et al. describes 
an authentication system in Which a light intensity pixel 
array is detected and compared With a reference pixel array 
to determine if each pixel is either good or bad. Authenti 
cation is done on the basis of the number of good/bad pixels 
or their ratio. 

[0012] Several of the approaches in the prior art have 
addressed only individual currency standards in existence at 
the time of their invention, such as general broad-band 
?uorescence from paper stock, commonly knoWn as back 
ground ?uorescence, emitted by brightener or other sub 
stance used in the paper-making process. Any broad-band 
?uorescent ink can possibly trigger a detector of these types; 
for example, a mark that has ?uorescent characteristics 
positioned anyWhere on the currency or a simple stamp mark 
With ?uorescent property. Therefore, such methods are not 
completely reliable. 

[0013] The prior art generally does not describe solutions 
to the problem of hoW to authenticate the recently printed 
United States of America currency in Which each denomi 
nation ($20, $50, $100 and the planned future $10 and $5 
bills) has its oWn unique ?uorescent “security thread.” 
Currencies of other nations, such as France and SWitZerland, 
also have unique ?uorescent features for each denomination 
of currency. Furthermore, the prior art does not address the 
method of authenticating other security features in the 
currency or in other articles that have security features other 
than ?uorescent features. 

[0014] Typically, desirable modem security features con 
tain both visible and invisible means for enhanced counter 
feit protection. The US. currency mentioned above has 
several security features visible under ordinary light char 
acteriZed by Wavelengths in the visible portion of the 
spectrum, in addition to its ?uorescent features. For 
example, it has ?ne-line printing patterns in selected areas, 
a Watermark, color-shifting ink in selected indicia, micro 
printing, Federal Reserve System indicia, etc. Many other 
currencies, such as those of Austria, Egypt, France, Ger 
many, Italy, the Netherlands, and SWitZerland, also have 
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combinations of invisible and visible features, such as 
?uorescent paper, stripes, numerals, or threads, and a Water 
mark visible in ordinary visible light. Therefore, it is desir 
able, under some situations, to have an authentication sys 
tem that is more ?exible and versatile even if it requires 
human judgment and even if it is less accurate and capable 
than an automatic system. 

[0015] In many applications, it is desirable to have fast 
authentication capability of an article With visual means 
because the articles are not uniformly tagged for automated 
scanning such as US. currency $100, $50, or $20 bills, or 
credit cards, such as Visa, Master Charge, or American 
Express credit cards. 

[0016] The commonly available black lights With some 
UV output and IR vieWing scopes are simple to operate, 
have great ?exibility and are of relatively loW cost. Authen 
tication of articles in question using only such apparatus is, 
hoWever, completely dependent on subjective human judg 
ment. Since counterfeiters can often imitate the taggant With 
a roughly similar chemical and printing, including printings 
by hand and rubber stamp, it Will challenge a human 
examiner’s ability to distinguish counterfeit articles from the 
genuine articles. The relatively unreliable earlier authenti 
cation methods merely using black lights or IR vieWing 
scopes alone have very limited practical value. It is therefore 
desirable to have an improved apparatus and methods suit 
able for ?rst-order visual authentication. 

DISCLOSURE OF INVENTION 

[0017] An overall object of the invention is an authenti 
cation system that is loW in cost and versatile but reliable to 
the ?rst order. Portability, ease of operation, interchange 
ability of holders of the article to be authenticated (hence 
forth “article-under-test”), and provisions for a reference 
standard sample-specimen are other objects of this 
invention. 

[0018] A system is provided for performing ?rst order 
authentication of articles marked With indicia discernible in 
visible, ultraviolet, or infrared light or tagged With UV- or 
IR- sensitive chemicals. The ?rst-order authentication sys 
tem provides reliable visual authentication by providing for 
juxtaposition of the article-under-test With a knoWn refer 
ence-standard sample-specimen, While the article-under-test 
is illuminated by a suitable source of radiation in the visible, 
ultraviolet, or infrared portions of the electromagnetic spec 
trum. Thus, the system facilitates comparison to differentiate 
a genuine article from a counterfeit article With ?rst-order 
accuracy but at a substantially loWer cost than that of 
automated authentication systems. Additionally, the system 
can be used in both portable and desk top embodiments. The 
system preferably has optional interchangeable holders for 
various articles-under-test as Well as an optional inter 
changeable holder for various reference-standard sample 
specimens. Some embodiments utiliZe structures incorpo 
rating split-image optics, superposed-image optics, and/or a 
blink-comparator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 shoWs a perspective vieW of a preferred 
embodiment of an authentication apparatus made in accor 
dance With the invention. 
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[0020] FIGS. 2A-2D show perspective vieWs of parts of 
an alternative embodiment of authentication apparatus made 
in accordance With the invention. 

[0021] FIG. 3 shoWs a perspective vieW of a third embodi 
ment of an authentication apparatus made in accordance 
With the invention. 

[0022] FIG. 4 shoWs a schematic diagram of a fourth 
embodiment of an authentication apparatus. 

[0023] FIG. 5 shoWs a perspective vieW, partially cut 
aWay, of a ?fth embodiment of an authentication apparatus. 

[0024] FIG. 6 shoWs a perspective vieW of an accessory 
used With an authentication apparatus. 

[0025] FIG. 7 shoWs a front elevation vieW of the appa 
ratus of FIG. 5. 

[0026] FIG. 8 shoWs a top plan vieW of a reference 
standard sample-specimen suitable for a speci?c application. 

[0027] FIG. 9 shoWs a top plan vieW of an article holder 
platform. 

[0028] FIG. 10 shoWs a perspective vieW of an article 
holder platform. 

MODES FOR CARRYING OUT THE 
INVENTION 

[0029] The invention Will be made clear by the following 
more detailed description, read in conjunction With the 
draWings. 
[0030] FIG. 1 shoWs a perspective vieW of an authenti 
cation apparatus made in accordance With the invention. 
FIGS. 2A-2D shoW perspective vieWs of parts of an alter 
native embodiment. As shoWn in FIG. 1, an authentication 
system 10 according to this invention consists of a housing 
60 containing an excitation source 65, such as a White-light 
lamp (visible spectrum range), UV lamp, black light, or IR 
lamp, a receptor portion 50 for the article-under-test 20, and 
a holder 115, preferably a movable one, for the reference 
standard sample-specimen 90 that is used as a reference 
standard during the authentication process. Reference-stan 
dard sample-specimen 90 preferably includes one or more 
visible examples of genuine authentication features. The 
arroWs in FIGS. 1 and 3 indicate schematically the direction 
of inserting an article-under-test 20. Article-under-test 20 is 
not shoWn in FIG. 1, but examples are shoWn in FIGS. 2C 
and 5. Excitation source 65 may be contained Within hous 
ing 60 as shoWn, or may be attached to the housing. 
Receptor portion 50 may be an integral part of housing 60 
as shoWn, or may be removable from the housing and may 
be made interchangeable. Reference-standard sample-speci 
men holder 115 may be stationary or movable. 

[0031] Thus, article-under-test 20 is preferably marked 
With indicia 30 visible under illumination With radiation in 
a predetermined spectral range, Which may be entirely in the 
visible range of the spectrum, partly or Wholly in the 
ultraviolet spectral range, or partly or Wholly in the infrared 
spectral range. 

[0032] Article-under-test 20 is preferably held in a holder 
140 that ?ts into receptor portion 50. Authentication system 
10 preferably has a cover portion 70 With a vieWing WindoW 
80. VieWing WindoW 80 preferably passes visible light but 
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blocks the invisible UV or IR radiation from excitation 
source 65. Throughout this description and the appended 
claims, the terms “invisible radiation” or “non-visible radia 
tion” are used to mean radiation characteriZed by one or 
more Wavelengths in a portion of the electromagnetic spec 
trum outside the visible spectral range, such as the ultravio 
let or infrared portions of the electromagnetic spectrum. 

[0033] Auser Who Wishes to examine an article-under-test 
20 for authenticity disposes article-under-test 20 in suitable 
relation to vieWing WindoW 80. When the excitation source 
65 is turned on, the article-under-test is illuminated by the 
visible-, UV-, or IR-light source 65, and a taggant, visible 
indicia, or ?uorescent image indicia 30 become visible. The 
reference-standard sample-specimen 90 is juxtaposed With 
the article-under-test 20 by being disposed near the article 
under-test 20 or superimposed upon the article-under-test 20 
or upon a portion of the article-under-test 20. The visible 
indicia, taggant, or ?uorescent image 30 is then compared to 
the reference-standard sample-specimen 90 for authentica 
tion. 

[0034] In preferred embodiments of the invention, for the 
loWest cost, the article-under-test 20 With its optional holder 
140 and reference-standard sample-specimen 90 With its 
optional holder 115 are stationary in use. A slot 130 is 
provided for accommodating a movable reference-standard 
sample-specimen 90 and/or its optional holder 115. FIG. 2B 
shoWs a holder 115 for a reference-standard sample-speci 
men, With a salient portion 120 that ?ts slidably into slot 
130. 

[0035] In yet another embodiment, holders 115 and/or 140 
are made interchangeable so that different articles and/or 
reference-standard sample-specimens can be used in the 
same basic authentication system 10. In the embodiment 
illustrated in FIG. 2C and 2D, the article holder is a special 
receptor 140 speci?cally designed for the particular article 
under-test 20. The reference-standard sample-specimen 90 
is contained in a movable holder 115 (FIG. 2B) that can be 
positioned near or superimposed upon the article-under-test 
20 for effective comparison. For a different article-under-test 
20, a neW holder 140 and a neW reference-standard sample 
specimen holder 115 are used in place of the previously 
mentioned holders. 

[0036] The housing 60 including its base 40 is preferably 
made of lightWeight material such as injection molded ABS 
plastic for portable applications and loW cost in this pre 
ferred embodiment. In another embodiment, housing 60 is 
made of sturdier material, such as metal or a different plastic 
for stability in a desktop application. 

[0037] Conventional AC poWer and/or DC poWer and 
suitable sWitches (150 and/or 160) are provided for poWer 
ing the excitation source 65 in the authentication system 10. 

[0038] The article-under-test 20 or the article holder 140 
can actuate a momentary on/off sWitch 170 controlling the 
excitation source. SWitch 170 is shoWn in FIG. 1. A con 
ventional numeric counter (not shoWn) With/Without reset is 
Wired in series With the momentary sWitch so that it can 
register the number of articles that have been authenticated. 
Another conventional numeric counter (not shoWn) can be 
manually activated to register the number of counterfeit 
articles that have been discovered. Optionally, a conven 
tional output device (not shoWn) may be connected to these 
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switches to link the authentication apparatus to a remote or 
external conventional data acquisition system to record 
instances of genuine and counterfeit articles. 

[0039] There are many possible embodiments for the 
taggants or for indicia 30 marking the article-under-test 20 
for authentication. For example, a stripe With predetermined 
length, Width, orientation, color characteristics, and intensity 
can be printed on a speci?c location of the article 20, as 
shoWn in FIG. 2B. Reference-standard sample-specimen 90 
has corresponding ?uorescent indicia 110. In a particular 
method (“missing link” method), an image 30 is printed With 
special UV- or IR-sensitive chemicals that completes an 
otherWise incomplete image that is discernible under visible 
light. Only the combination of the normally visible and the 
normally invisible parts is readily recogniZable. This “miss 
ing link” method is described in US. Pat. Nos. 5,719,948 
and 5,867,586, of Which the entire disclosure of each is 
hereby incorporated by reference. Thus, it Will be appreci 
ated that the present invention facilitates visual veri?cation 
of many kinds of authentication features: those features 
discernible in ordinary light in the visible spectrum, those 
visible only When illuminated by invisible light outside the 
visible spectrum, and combinations of both visible and 
invisible features. 

[0040] In another (additional or alternative) method, a 
sample specimen 100 that is printed on a transparent ?lm is 
used, and is superimposed over the article-under-test 20 to 
improve the accuracy of the authentication process. Further 
more, this apparatus can be used to authenticate visible 
indicia or combinations of both visible and invisible indicia. 
This apparatus can also be employed to determine if so 
called “tamper-evident” seals have been compromised. In 
the latter application, a suitable un-tampered seal is depicted 
in the reference-standard sample-specimen. Many other 
methods can be employed With this authentication system to 
improve the reliability of detecting counterfeit or tampered 
With articles. 

[0041] For articles that are tagged With infrared-sensitive 
chemicals, the excitation source 65 is an IR lamp and the 
vieWing WindoW is replaced or augmented With an appro 
priate optical ?lter or ?lters so that the taggant or ?uorescent 
image is visible. The vieWing WindoW may include one or 
more infrared (IR) bandpass ?lters, limiting the range of 
Wavelengths of IR radiation. 

[0042] FIG. 3 shoWs an embodiment having an infrared 
vieWer 175, for use With taggants visible only When vieWed 
in the infrared portion of the spectrum. Infrared vieWer 175 
may be a conventional infrared vieWer or “IR scope,” such 
as the models 31074, 37826, or 38173 available from 
Edmund Scienti?c Company, Inc. (Edmund Industrial 
Optics Division) of Barrington, N.J., or the models NZT-1 or 
NV-100 available from Orion Telescopes and Binoculars of 
Santa CruZ, Calif. Aperson of ordinary skill in this ?eld Will 
recogniZe that such conventional infrared vieWers are con 
ventionally designed for relatively long-distance vieWing 
and that their use in the present invention may require 
adaptation With suitable infrared optics for focusing at short 
distances (e.g., an infrared-transparent close-up or “macro” 
lens, such as the model 38175 close-up attachment available 
from Edmund Scienti?c Company, Inc., Edmund Industrial 
Optics Division, of Barrington, N.J Equivalent re?ective 
optics may be used in place of an infrared-transparent 
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close-up or “macro” lens. Some conventional infrared vieW 
ers, such as the model NV-100 mentioned above, include a 
built-in infrared light source. Using such a vieWer in the 
present invention alloWs substitution of the built-in IR 
source for the distinct source 65 shoWn in FIGS. 1 and 3. 
In the embodiment of FIG. 3, the top surface of the 
apparatus may be opaque to visible light as depicted in FIG. 
3, but transparent to the invisible infrared light. A vieWing 
WindoW 80 as shoWn in FIGS. 1 and 2A should have 
suitable transmission characteristics for the Wavelengths of 
visible and/or invisible light to be transmitted. 

[0043] With either UV or IR excitation sources, the source 
65 may be optionally modulated at a frequency (eg 5 HZ) 
and duty cycle (eg 50%) that is easily perceptible to the 
human user. If the excitation source is not modulated at such 
a frequency, it may remain continuously activated for ease 
of operation; or else, it may be activated only on demand to 
conserve energy. As mentioned above, “on-demand” activa 
tion of source 65 may be accomplished by a “momentary” 
on/off sWitch 170 actuated by insertion of an article-under 
test 20 to be authenticated or by article holder 140. 

[0044] FIG. 4 shoWs schematically another embodiment 
of the invention, in Which optical means 200, such as a 
mirror, half-silvered mirror, prism, or beam splitter, provides 
a “spilt-?eld” or “split-image” vieW through WindoW 80. In 
this embodiment, the optics can be arranged optionally so 
that a user sees a single split image of an article, With one 
half of the image corresponding to the article-under-test 20 
and the other half corresponding to the reference-standard 
sample-specimen 90. In a similar embodiment, the optics 
200 are arranged to superpose an image of the reference 
standard sample-specimen 90 over the article-under-test 20 
or over its image. As in other embodiments, the reference 
standard sample-specimen 90 is disposed on the reference 
sample specimen holder. The image of the reference-stan 
dard sample-specimen is superposed in at least partial 
alignment With the article-under-test 20 or With its image. 
The schematic representation in FIG. 4 is intended to 
portray either split-image or superposed-image arrange 
ments. Such embodiments alloW precise alignment of the 
article-under-test 20 With the reference-standard sample 
specimen 90 and more exact visual comparisons of the 
characteristics such as the position(s) and color(s) of indicia 
110 With corresponding features represented on reference 
standard sample-specimen 90. 

[0045] FIGS. 5 and 7 respectively shoW a perspective 
vieW and a front elevation vieW of a ?fth embodiment 200 
of the apparatus, having a housing base 210, the top surface 
140 of Which optionally supports a vieWing WindoW (shoWn 
partially cutaWay in FIG. 5). Top surface 140 has a slot 215 
for accommodating a movable part 290 (FIG. 6, described 
beloW). A receptor space 220 (Cf. FIG. 7) is provided for 
receiving article-under-test 20, Which, if authentic, has 
authentication indicia 30. An arroW in FIG. 5 represents 
insertion of article-under-test 20 into receptor space 220. 
This embodiment has both a source 65 of non-visible 
radiation and a source 250 of bright visible light for com 
parison of Watermarks etc. in article 20 With corresponding 
features depicted in a reference-standard sample-specimen 
90. Visible source 250 is in a recess 240 (preferably With 
re?ective inner Walls 280) under the receptor space 220. 
Non-visible source 65 is in a recess 230, preferably With 
re?ective inner Walls, also disposed under receptor space 
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220. Optional optical elements 260 and 270 ?t in relatively 
shallow recesses at the top of recesses 230 and 240 respec 
tively to provide optical ?lters. Optical elements 260 and 
270, if used, have transmission characteristics suitable for 
the non-visible or visible radiation of the respective sources 
65 or 250. Alternatively (or in combination With optical 
?ltering), optical elements 260 and/or 270 may incorporate 
a reference-standard sample-specimen 90. For clarity, opti 
cal elements 260 and 270 are omitted from FIG. 5, but 
shoWn in FIG. 7. FIG. 7 also shoWs an internal battery 
compartment 285 for containing a conventional battery 
poWer supply and suitable connections When the apparatus 
is used in its portable con?guration. 

[0046] As mentioned above, a reference sample specimen 
100 may be printed on a transparent substrate and superim 
posed over the article-under-test 20. Such a transparent type 
of reference sample specimen 100 may be included in a 
vieWing WindoW, or alternatively may be carried on a 
movable part 290. In a variation of the embodiment of 
FIGS. 5 and 7, optical elements 260 and 270 may be 
replaced With individual reference-standard sample-speci 
mens of the transparent type 100, suitable for different 
portions of article-under-test 20. In each case, the apparatus 
provides for disposing a reference-standard sample-speci 
men 90 or 100 for juxtaposition With the article-under-test 
20 for comparison during authentication. 

[0047] FIG. 6 shoWs a perspective vieW of a movable part 
290 used With the apparatus embodiment of FIG. 5. Mov 
able part 290 ?ts a slot in base 40 of housing 60 and is 
movable for examining various portions of article-under-test 
20 disposed in receptor 220 of the apparatus for juxtaposi 
tion With a reference-standard sample-specimen 90. For 
some applications, movable part 290 itself carries reference 
standard sample-specimen 90 for juxtaposition over article 
under-test 20. Movable part 290 may include a magnifying 
glass, e.g., a Fresnel lens, and/or may include an optical 
?lter. 

[0048] FIG. 8 shoWs a top plan vieW of a reference 
standard sample-specimen 300 suitable for a speci?c appli 
cation. This reference-standard sample-specimen has a ref 
erence line 340 for precise positioning of an edge of a 
currency bill, and three visible lines 310 (green), 320 (red), 
and 330 (yelloW). The colors of lines 310, 320, and 330 
respectively match the colors of visible ?uorescence from 
plastic “security threads” embedded in the paper of authentic 
United States currency bills of $20, $100, and $50 denomi 
nations excited by suitable ultraviolet radiation. The posi 
tions of these colored lines 310, 320, and 330 also respec 
tively match the correct positions of the corresponding 
plastic security threads embedded in the paper of authentic 
United States currency bills of $20, $100, and $50 denomi 
nations. Thus, the reference-standard sample-specimen 90 
shoWn in FIG. 8 includes visible examples of genuine 
authentication features of authentic United States currency 
bills. FIG. 8 is not draWn to the exact scale of US. currency 
bills, but an actual reference-standard sample-specimen 300 
is made to the correct scale, to provide for precise juxtapo 
sition With the currency article-under-test 20. If and When 
similar security features are incorporated into bills of other 
denominations, reference-standard sample-specimens 300 
are made accordingly. Such reference-standard sample 
specimens are made With colors and positions of the par 
ticular security features incorporated into those bills of other 

Dec. 27, 2001 

denominations, and are preferably added to the features 
shoWn in FIG. 8 so that a single reference-standard sample 
specimen can cover all bill denominations. Similarly, refer 
ence-standard sample-specimens corresponding to the secu 
rity features incorporated into currency of other countries 
provide for authentication of those currencies. 

[0049] FIGS. 9 and 10 respectively shoW a top plan vieW 
and a perspective vieW of an article holder platform 400 
having a salient portion 410 that ?ts into a mating slot 75 in 
housing 60 of authentication apparatus 10. Article holder 
platform 400 has a reference line 340, corresponding to 
reference line 340 of the reference-standard sample-speci 
men 300 of FIG. 8. The reference line 340 of FIGS. 9 and 
10 is preferably formed as a physical ridge or step in the 
surface, to facilitate alignment of an article-under-test 20 by 
positioning the edge of article 20 against the ridge or step. 

[0050] Thus, one important aspect of the invention is an 
apparatus for authenticating an article, the apparatus includ 
ing a housing, a receptor Within the housing for receiving 
and supporting the article-under-test during authentication, 
and a removable reference-standard sample-specimen dis 
posed for juxtaposition With the article-under-test for com 
parison With the article-under-test during authentication. A 
user can see both the article-under-test and the reference 
standard sample-specimen simultaneously and juxtaposed 
for easy comparison, and can easily compare particular 
authentication features directly With respect to multiple 
characteristics such as siZe, position, orientation, contrast, 
and color (e.g., hue, color saturation, and brightness). In 
other important aspects of the invention, in Which the article 
(if authentic) has been previously marked With indicia for 
authentication, the apparatus has a source of radiation dis 
posed Within its housing, and there is a receptor Within the 
housing for receiving the article-under-test and supporting 
the article-under-test in a position such that the indicia are 
illuminated by the radiation during authentication. A par 
ticularly useful aspect of the invention exploits authentica 
tion indicia visible only under illumination With invisible 
radiation, and the source of radiation includes at least a 
source of invisible radiation, such as ultraviolet or infrared 
radiation. Optionally, the apparatus can have a sWitch, such 
as a pushbutton sWitch to activate an audible and/or visible 
alarm in case of detection of a counterfeit article, and 
optionally, such an alarm may be located remotely from the 
authentication apparatus. 

INDUSTRIAL APPLICABILITY 

[0051] The invention may be used for ?rst-order authen 
tication of articles in many applications Where the complex 
ity and expense of automatic authentication is not easily 
justi?ed or is logistically unsuitable or inconvenient to 
employ, such as in the authentication of theatre tickets, 
promotional premiums such as priZe coupons, toys, and in 
mobile ?eld applications or in a brightly-lighted environ 
ment. Yet another application example is the detection of 
articles or package seals that have been tampered With. The 
description of the embodiments of the present invention is 
given above for the understanding of the present invention. 
It Will be understood that the invention is not limited to the 
particular embodiments described herein, but is capable of 
various modi?cations, rearrangements, and substitutions 
that Will noW become apparent to those skilled in the art, 
Without departing from the scope of the invention. Func 
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tionally equivalent elements and materials may be substi 
tuted for those used in the embodiments as shown herein. 
For example, it Will be recognized that there are many 
functionally equivalent means for presenting a split ?eld or 
split image to the user, as is done in some conventional 
camera range?nders or conventional optical comparators. 
The reference-standard sample-specimen may include or 
may consist of a printed description of features to be 
authenticated and/or the salient characteristics of those fea 
tures, or it may include printed instructions describing hoW 
to determine authenticity of an article-under-test. In addi 
tion, the optical arrangement or excitation source sWitching 
can be varied to utiliZe the methods of conventional “blink 
comparators” Wherein the feature of interest is made to blink 
on and off to ensure the user’s attention. 

[0052] Therefore it is intended that the folloWing claims 
cover all such modi?cations and changes as fall Within the 
true spirit and scope of the invention. 

What is claimed is: 
1. An apparatus for authentication of an article, compris 

ing: 

a) a housing, 

b) a receptor Within said housing for receiving and 
supporting said article during authentication, and 

c) a removable reference-standard sample-specimen dis 
posed for juxtaposition With said article for comparison 
during authentication. 

2. An apparatus for authentication of articles marked With 
indicia, comprising: 

a) a housing, 

b) a source of radiation disposed Within said housing, 

c) a receptor Within said housing for receiving said article 
and for supporting said article in a position to be 
illuminated by said radiation during authentication, and 

d) a removable reference-standard sample-specimen dis 
posed for juxtaposition With said article for comparison 
With said indicia on said article during authentication. 

3. An authentication system as in claim 2, Wherein said 
source of radiation is contained in said housing. 

4. An authentication system as in claim 2, Wherein said 
source of radiation is attached to said housing. 

5. An authentication system as in claim 2, Wherein said 
receptor is an integral part of said housing. 

6. An authentication system as in claim 2, Wherein said 
receptor is removable from said housing. 

7. An authentication system as in claim 2, Wherein said 
receptor is interchangeable. 

8. An authentication system as in claim 2, Wherein said 
receptor has a siZe and shape adapted for accommodating 
various articles of a predetermined set of articles. 

9. An authentication system as in claim 2, Wherein said 
receptor has a siZe and shape uniquely designed for a 
speci?c article. 

10. An apparatus as recited in claim 2, Wherein said 
indicia are visible under illumination With visible-spectrum 
radiation, and said source of radiation comprises a source of 
said visible-spectrum radiation. 
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11. An apparatus as recited in claim 2, Wherein said 
indicia are visible only under illumination With invisible 
radiation, and said source of radiation comprises a source of 
said invisible radiation. 

12. An authentication system as in claim 11, Wherein said 
source of said invisible radiation is a source of ultraviolet 
light. 

13. An authentication system as in claim 12, Wherein said 
source of ultraviolet light is a black light lamp. 

14. An authentication system as in claim 11, Wherein said 
source of said invisible radiation is a source of infrared light. 

15. An apparatus for authentication of articles marked 
With indicia visible under illumination With radiation in a 
predetermined spectral range, said apparatus comprising: 

a) a housing, 

b) a source of said radiation disposed Within said housing, 

c) a receptor Within said housing for receiving said article 
and for supporting said article in a position to be 
illuminated by said radiation during authentication, and 

d) means for comparing said article With a reference 
standard. 

16. An authentication system as in claim 15, Wherein said 
source emits radiation at least partially in the visible portion 
of the electromagnetic spectrum. 

17. An authentication system as in claim 15, Wherein said 
source emits radiation at least partially in the ultraviolet 
portion of the electromagnetic spectrum. 

18. An authentication system as in claim 15, Wherein said 
source emits radiation at least partially in the infrared 
portion of the electromagnetic spectrum. 

19. An authentication system as in claim 15, Wherein said 
means for comparing said article With a reference standard 
includes a reference-standard sample-specimen holder. 

20. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is part of said 
housing. 

21. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is removable 
from the housing. 

22. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is interchange 
able. 

23. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is adapted for 
accommodating various samples. 

24. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is uniquely 
designed for a speci?c sample. 

25. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is stationary. 

26. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder is movable. 

27. An authentication system as in claim 19, Wherein said 
reference-standard sample-specimen holder holds a trans 
parent sample specimen for superimposing said sample 
specimen over said article. 

28. An authentication system as in claim 15, Wherein said 
means for comparing said article With a reference standard 
includes a vieWing WindoW. 

29. An authentication system as in claim 28, Wherein said 
vieWing WindoW comprises an opening. 
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30. An authentication system as in claim 28, wherein said 
vieWing WindoW comprises an optical ?lter. 

31. An authentication system as in claim 28, Wherein said 
vieWing WindoW includes a magnifying glass. 

32. An authentication system as in claim 28, Wherein said 
vieWing WindoW includes one or more infrared (IR) band 
pass ?lters. 

33. An authentication system as in claim 28, Wherein said 
vieWing WindoW comprises an infrared (IR) vieWer. 

34. An authentication system for distinguishing a genuine 
article from a counterfeit article, said authentication system 
comprising a housing, an excitation source capable of emit 
ting radiation in a predetermined portion of the electromag 
netic spectrum, an article receptor disposed to hold an article 
for illumination by said excitation source, and a reference 
sample specimen holder disposed in juxtaposition With said 
article receptor. 

35. An authentication system as recited in claim 34, 
further comprising a reference-sample specimen disposed 
on said reference-sample specimen holder for comparison 
With said article. 

36. An authentication system as recited in claim 35, 
Wherein said reference-sample specimen comprises one or 
more visible examples of genuine authentication features. 

37. An authentication system as in claim 35, further 
comprising optical means for displaying a split image com 
prising a ?rst image portion of said article and a second 
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image portion of a reference-sample specimen disposed on 
said reference-sample specimen holder. 

38. An authentication system as in claim 37, Wherein said 
means for displaying a split image comprises a mirror. 

39. An authentication system as in claim 37, Wherein said 
optical means for displaying a split image comprises a 
half-silvered mirror. 

40. An authentication system as in claim 37, Wherein said 
optical means for displaying a split image comprises a 
prism. 

41. An authentication system as in claim 37, Wherein said 
optical means for displaying a split image comprises a beam 
splitter. 

42. An authentication system as in claim 32, Wherein said 
excitation source of said radiation is modulated. 

43. An authentication system as in claim 42, Wherein said 
excitation source of said radiation is modulated at a fre 
quency and duty cycle perceptible to a human vieWer. 

44. An authentication system as in claim 34, further 
comprising optical means for superposing upon said article 
and in at least partial alignment With said article, an image 
of a reference-sample specimen disposed on said reference 
sample specimen holder. 

45. An authentication system as in claim 34, Wherein said 
authentication system is portable. 


